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Zanders et al. (1) provided a number of comments on our recently published article detailing the cancer outcomes of the Outcome Reduction With Initial Glargine Intervention (ORIGIN) trial (2) . They question the reported methodology in more detail. More specifically, they feel that the cancer outcome is a post hoc end point, that total daily dose of glargine should be used as opposed to total daily dose of any insulin, and that the confidence interval for specific cancer subtype remains wide.
A properly conducted randomized clinical trial remains the most robust study methodology to assess causality, whereas epidemiologic studies can only help generate hypotheses about potential causal link due to an inability to account for unmeasured or unanticipated confounders. The ORIGIN trial (a large, multicenter, international randomized clinical trial of titrated basal insulin glargine or standard care) is therefore well positioned to address the question of potential causality. It is important to note that the analyses of cancer outcomes were prespecified in the ORIGIN statistical analysis plan that was completed well before the study database was closed and analyzed. Moreover, all cancers requiring hospitalization were ascertained from the time of randomization until the end of the trial; starting January 2010, all participants were asked to report any cancer events (including those not requiring hospitalization) since the time of randomization and at each subsequent visit; and all cancer cases were sent for blinded adjudication. Strengths of the cancer analyses include the prospective randomized nature of the trial and the large number of cancer cases. As specified in our article, a limitation of the study is the low incidence of specific types of cancer, which translate into wide confidence intervals for each specific cancer. Nevertheless, there is no signal for increased cancer risk/mortality with the use of basal insulin glargine. Further study on specific cancer subtypes will be difficult to achieve in the context of a randomized clinical trial of sufficient sample size to provide tight confidence intervals.
The total daily dose of any insulin was used in the time-varying analyses of the ORIGIN trial for the following reasons: 1) the risk of malignancy with insulin glargine versus other types of insulin does not appear to differ (3); 2) insulin glargine is partially degraded at the injection site, yielding products closely similar to human insulin with low mitogenic potential (4, 5) ; and 3) the analysis by subtypes of insulin would significantly reduce the power to detect a relationship as only 5% of patients in the standard care arm received short-acting insulin.
